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Neuroscientists have identified neurons in the brain that respond to oxytocin and determine whether a sexuallyreceptive female mouse is more interested in a male mouse or a Lego brick.
Oxytocin regulates a range of mammalian social behaviors; without this hormone, life would be largely loveless and sexless. But despite being implicated in everything from parental attachment to pair bonding, very little is known about how oxytocin operates in the nervous system.
Miho Nakajima et al. [1] began their studies by using a new method to identify sub-types of neurons. They honed in on one population of interneurons, small neurons that project to other neighboring local neurons. These interneurons expressed the oxytocin receptor and were present in the medial region of the prefontal cortex, a part of the brain involved in abstract thought and behavior regulation. The researchers then conducted a series of experiments to determine what these interneurons did.
Whole-cell current-clamp recordings from brain slices containing these neurons showed that they responded to oxytocin with large action potentials. Curiously, the action potentials were more pronounced in neurons from females than males.
These physiological findings dovetailed with behavioral studies in which a female mouse was placed between a male mouse in a small cage and a Lego brick in a similar cage. Normally, female mice in the sexually receptive phase of estrus spend a lot of time interacting with males; but, if the researchers knocked out the activity of this interneuron population, the female mice were just as interested in the Lego brick. Female mice lacking the gene for the oxytocin receptor in the medial prefontal cortex, and mice infused with an antagonist of the receptor, were similarly disinterested in males.
The researchers conclude that these interneurons are a component of a neuronal circuit in the cortex that regulates social behavior in response to oxytocin, which increases during estrus. This circuit, speculate the researchers, may also be modulated by other sources of oxytocin, such as release during a range of social interactions.
Future studies will help tease out the other types of neurons involved in this circuit-and possibly other oxytocin-modulated circuits in the brain, where the receptor is widely expressed in a range of cell types. The findings may have implications for understanding individuals with psychiatric disorders such as autism, who, in small studies, seem to respond to nasal oxytocin administration.
